This paper empirically examines whether yield spreads of subordinated debt issued by UK banks are sensitive to bank risks, with a dataset that includes spreads, ratings, accounting measures of bank risks and market condition indexes in the sample period between 1997 and 2009. The results show that Moody's and S&P traditional ratings have significant and negative impacts on spreads, and investors have exercised sensible discrimination between different risk profiles of UK financial institutions. However, accounting measures show an absence of the explanatory power of the spreads. Market condition indicators, particularly those related to European markets, also have significant influence on credit yield spreads. The findings indicate that, in the UK, sub-debt spreads do reflect the issuing banks' risk-taking, hence satisfying a critical precondition for sub-debts to be an instrument of market discipline in banking.
Introduction
The financial crisis has exposed underlying deficiencies of the current banking supervision. The growing size and complexity of banks makes it increasing difficult for regulators to monitor and control banks' excessive risk-taking through traditional means. Policy designs such as the deposit insurance scheme and the too-big-to-fail problem as highlighted by government bailouts in recent years further compound the situation. This leads to rekindled interests in considering involving market discipline in reform of bank regulation (Evanoff, Jagtiani and Nakata, 2011 ).
An essential element in the proposals for promoting market discipline in the banking industry is the mandatory issuance of subordinated debts (sub-debts) by large banks at regular intervals. Success of the sub-debt proposals however is crucially dependant on whether yields on sub-debts are correlated with banks' risk-taking (Evanoff and Wall 2001; Goyal 2005) . Defined as the difference between the yields on sub-debt and the yields on a Treasury security issued in the same currency with similar maturity (Balasubramnian and Cyree, 2011) , the sub-debt spread could embed information about financial conditions of the bank if it is found to reflect a bank's risks. Then based on the spreads, market participants could evaluate investment in the banks concerned. Banking supervisors could also benefit from monitoring the spreads since the market information conveyed by the spreads have proved to be as good as or even better than the information extracted from the traditional off-site monitoring practice at predicting the riskiness of banks (Evanoff and Wall, 2001, 2002) . It can *Manuscript, excluding Author Details Click here to view linked References therefore also facilitate early detection of stressed banks (Jagtiani and Lemieux, 2001) , and hence better allocation of regulatory resources.
While several studies show that sub-debt spreads reflect bank risks (Hancock and Kwast, 2001 , Morgan and Stiroh, 2001 , and Sironi, 2003 , there are reports indicating that evidence of the existence of a risk-spread relationship is either weak or insignificant, casting doubts on the usefulness of sub-debts being deployed as a channel for market discipline. Evanoff et al. (2011) suggest that the quality of market signal is an evolving process; it may improve when the same country shifts to a new environment where the sub-debt market becomes deeper. This research contributes to the debate with evidence from a different country than the U.S.A but also has a well-developed banking market and comparable sub-debt market.
We in this study examine the risk sensitivity of UK banks' sub-debt spreads.
Previous research mainly concerns the US banks, and to a lesser extent European and Japanese banks. Our study complements the plethora of prior empirical studies by analysing the UK market. British banks have their particular attractions as a case for studying desirability and feasibility of subordinated debt as an instrument of market discipline.
In the global subordinated debt market, the British banks have been very active.
According to the Basel Committee of Banking Supervision (2003) , in terms of amounts issued, the British sub-debt market is no smaller than the US market. In terms of sub-debt issued through public placement, the UK market is even greater than all other European markets putting together. However, the existing literature is largely silent about this very important UK market. Moreover, most of the debt securities issued by the UK banks are publicly placed, hence the scope for and depth of the working of market discipline via sub-debts could be substantial in the UK banking industry, as compared to privately issued debt, as is the situations in Germany and Japan.
To investigate the risk-spread relationship in the UK, a dataset is constructed over the period of 1997 -2009, which contains spreads, ratings, accounting measures of bank risks and market condition indicators. Our empirical evidence confirms that the UK banks' sub-debt spreads are related to risk measures assigned by traditional rating agencies. Particularly for Moody and S&P ratings, when ratings worsen, spreads rise. Furthermore, sub-debt investors seem to have rational discriminations between different risk profiles of UK credit institutions. Some accounting measures of bank risks show an absence of explanatory power of spreads, hence there is a lack of evidence that the spreads reflect the risk indicators in terms of accounting measures.
Market conditions, especially European market indicators, have a significant impact on the yields.
These findings confirm that, in the UK, sub-debt spreads are sensitive to the issuing bank's risk-taking behaviour and its strategic decisions. Given this, market participants have incentives to extract information from the spread and allay information asymmetry. As a result, they can require appropriate premiums according to banks risk levels, implying that the risk-sensitive spreads can promote the market (sub-debt holders) to exert discipline on banks through the cost effect. By revealing evidence on influences of different components of the risk-spread nexus, this research also provides a wider-ranging understanding of the role of the spread in the market discipline mechanism, hence advances the existing knowledge on the relevant factors that affect the risk-spread relationship and feasibility of sub-debt as an avenue for market discipline (e.g. Sironi, 2003; and Caldwell, 2007) .
The structure of this paper is organized as follows: section two presents a review of prior studies. The econometrical formations of the model to be estimated and methodology used in this research are outlined in section three. In section four the data sources are explained and sample characteristics are described. Interpretations of the empirical results are shown in section five, while section six concludes the paper.
Related Literature
Earlier studies find a general lack of sensitivity of the spreads to bank risks Avery, Belton, and Goldberg (1988) find no significant effect of balance sheet risk measures on the spreads, and conclude that market investors do not discipline and control bank risk-taking in the usual manner. Gorton and Santomero (1990) regress the implied asset volatilities on the risk indicators, only to find virtually no relation between a bank's risk measures and its implied asset volatility. This led them to believing that there is little support for the presence of market discipline in the subordinated debt market. But these finds are based on data from the early 1980s.
Significant evidence however emerges in later empirical investigations, particularly after 1991 when the Federal Deposit Insurance Corporation Improvement Act was enacted. Flannery and Sorescu (1996) and DeYoung, Flannery, Lang and Sorescu (2001) show that, the spreads are correlated with the riskiness of American banks. Jagtiani and Lemieux (2000) confirm that bond markets differentiate banks with different levels of risk exposure. Morgan and Stiroh (2000) investigate the disciplinary role of markets using the spreads, ratings, and bank portfolio data on bond issues including nearly 600 of those issued by banking organizations between 1993 and 1998. They find that the market prices bank risk efficiently and banks contemplating a shift into riskier activities would expect to pay higher spreads as a result. According to them, that is market discipline. Fan, Haubrich, Ritchken, Thomson (2003) find that credit spreads on both sub-debts provide relatively clean signals of bank risk that are not unduly influenced by non-risk factors. Other research that has found a significant risk-spread relationship can be found in Allen, Jagtiani, and Moser (2001), DeYoung, et al. (2001) , Jagtiani and Lemiexu (2001) , Jagtiani, Kaufman, and Lemineux (2002) , Flannery and Nikolova (2003) , Sironi (2003) , Hall (2007, 2010) , Hamalainen, Pop, Hall and Howcroft (2012), Evanoff, et al. (2011) . Research by Evanoff and Wall (2001, 2002) additionally show that sub-debt spreads can even be better at identifying problem banks than traditional off-site monitoring measures used by U.S. bank supervisors.
Despite the growing evidence of a positive risk-spread relationship in sub-debt, concerns persist about the existence of some influences that may impede the efficacy of the spreads as a signalling device of market discipline (Blum, 1999 (Blum, , 2002 . Flannery and Sorescu (1996) , for example, point out that the "too-big-to-fail" (TBTF) perception may mislead sub-debt creditors into believing that they would not suffer credit losses on debt issues of the largest banks. Hence, this can (and will) distort the risk-spread relationship. While the Federal Deposit Insurance Corporation (FDIC) imposed losses on sub-debt holders at failed large banks in the late 1980s and passed the least-cost resolution provisions in 1991 as part of Federal Deposit Insurance Corporation Improvement Act (FDICIA), the TBTF mentality is hardly dispelled among debt-holders, hence the continuation of the distortion. Recognizing the usefulness of the sub-debt yield in supervisory monitoring, Hancock and Kwast (2001) underscore the need of careful judgment when interpreting the spreads, since the risk-spread relationship could be affected by factors such as relative issuance size, age of the issuer, and size of the issuing banks. Krishnan, Ritchken and Thomson (2005) maintain that both yield spread levels and changes should reflect risk along the entire yield spread curve. They find that, over 1994 -1999, changes in yield spreads do not reflect changes in default risk, although yield spread levels do reflect firm-specific risks. Similar scepticism about the information contents and quality of the spreads can be found in Board of Governors (2000), Bliss and Flannery (2001) , Birchler and Hancock (2004) , among others.
Balasubramniam and Cyree (2011) argue that three factors are omitted in previous research: (1) The reduction in the default risk after introduction of trust-preferred securities in 1996; (2) Enhanced TBTF perception of debt-holders after bailout of the Long Term Capital Management in 1998, which reduces the risk sensitivity of the spreads. (3) The increase in idiosyncratic volatility. The paradigm changes following the LTCM bailout cause some traditional determinants of yield spreads to become irrelevant. On the other hand, the firm-level volatility becomes a critical determinant of banks' default risk. Plugging these factors into the same regression model used by previous research (together with the tax effect) and examining the full sample from 1994 -1999, they find that the level of sub-debt spread reflect firm-specific default risks. In response to criticism about the quality of sub-debt signal, Evanoff et al. (2011) argue that previous studies evaluated the spreads when the sub-debt market was underdeveloped. With a fully implemented sub-debt program, the signalling quality may change. They present evidence to show a superior risk-spread relationship when the sub-debt market has greater liquidity and transparency, such as the one surrounding the period of new debt issuance.
International evidence about the risk-spread relationship in the sub-debt market is diverse as well. In Canada, Caldwell (2007) develops a dynamic model of banking competition to compare which capital instrument is most effective in disciplining Canadian bank's risk choice. Recognizing that sub-debt spreads can reflect the issuing bank's riskiness, the research finds that equity weakly dominates sub-debts and uninsured deposit, with sub-debt weakly dominating uninsured deposit in discipline banks. Imai (2007) shows that the sub-debt spreads can differentiate banks in terms of the level of risk they take. Investors are found to punish risky banks by requiring higher return rates. Such sensitivity of yield spreads in Japanese banks increases dramatically after the removal by the Japanese government of implicit guarantees.
However, evidence of the relationship between spreads and accounting indicators of bank risk is weak. Bruni and Paterno (1995) were among the first to empirically investigate into the risk-spread relationship in European banks. They find some evidence of sensitivity of sub-debt yields to Moody's ratings, suggesting the spreads can reflect European banks' riskiness. But their research is restricted to only one day price information of 28 bonds. Sironi (2001 Sironi ( , 2003 provides a comprehensive analysis of whether private investors discriminate between the risks taken by large European banks. The work centres on testing the risk sensitivity of European banks' at-issue sub-debt spreads. He finds evidence that investors in the primary sub-debt market are sensitive to bank risk and the sensitivity to measures that excludes implied governmental guarantees is on the rise for the second half of the 1990s. However, sub-debts issued by public banks, i.e., government owned or guaranteed show no such sensitivity. Gropp, Vesala and Vulpes (2006) tackle the informativeness of the spreads from a different angle. Using a sample of EU banks, they test for the predictive performance of the spreads, along with the distance to default, and find that the spreads are reliable early-warning signals but only shortly before the material downgrading of the traditional ratings. Additionally, they find that the predictive power of spreads will be weakened by implicit safety nets. Birchler and Facchinetti (2007) Research into the UK case is quite thin (Baumann and Nier, 2003; Hamalainer, et al. 2003; Hamalainen, et al. 2007 Hamalainen, et al. , 2010 Hamalainen, et al. 2012) . Hamalainen et al. (2003) focus on examining the mandatory subordinated debt policy in the UK and assessing the suitability of introducing into UK banking regulation the mandatory subordinated notes and a debentures policy. Furthermore, the authors explore the issuance of sub-debts and their characteristics at the firm level of a bank and, uniquely, considered them in relation to regulatory, structural and economic events that are either specific to the UK or otherwise affect international banking. The findings are that sub-debt spreads are able to reflect banks' financial health as measured through balance-sheet or other market indicators. The UK evidence is important since, in value terms and for public placement, the UK sub-debt market is the second largest after the US. However, compared to the numerous studies on the US sub-debt market, the UK case is much under-researched.
In the previous literature, using rating indicators assigned by different rating agencies appears to be intuitive. Sironi (2003) The use of accounting variables in previous research is quite common. Flannery and Sorescu (1996) hypothesize that a bank's spread should increase relative to the level of risk implied by its accounting reports as measured by loan quality, leverage, interest rate risk exposure, and profitability. In addition, debt-holders could monitor banks' risk through these accounting indicators. Benink and Benston (2005) claim that the present regulatory structure of European banks is unlikely to achieve banking stability in the future based on the record of and changes in EU banking regulation, new data on bank capital/asset ratios in ten European countries and an analysis of market and technological changes.
Very few studies have considered market condition variables. But Park and
Perostiani (1998) do use several market variation control variables, intending to test the presence of depositor discipline, including local banking wage and state population growth.
Empirical Models and Methodology for the Risk-Spread Relationship
As in the previous literature, this study also correlates the yields to maturity spread of subordinated debt to observable risk measures in the UK banking industry.
Previous proposals have recommended using subordinated debt yield spreads as a trigger for supervisory discipline. Evanoff and Wall (2001) provide the first empirical analysis of the relative accuracy of various capital ratios and subordinated debt spreads in predicting a bank's condition, suggesting that the performance of sub-debt yield spreads satisfy an important pre-requisite for using sub-debt as a trigger for regulatory action, which is known in the USA as Prompt Correct Action (PCA). The main reason for this is that some capital ratios, including the summary measure currently used to trigger PCA, have almost no predictive power. However sub-debt yield spreads of US banks perform slightly better than the best capital measure, the Tier -1 leverage ratio.
For the UK banking industry, we estimate the following baseline regression equation:
The spread is calculated as the difference between the yields to maturity of sub-debt at launch of issuance and the yield to maturity of corresponding currency
Treasury security with a similar maturity. Maturity, amount and currency are sub-debt features. The maturity measured as the time to maturity (in years) of issue, the amount in the log of the US dollar equivalent amount of issue, and the currency adopted is the currency of denomination of issuance. The risk variable is captured by two alternative measures of the default risk of the issuing banks: the rating risk and bank risk, where:
Rating Risk = (S&P ratings, Moody's ratings, Fitch ratings, Moody's Long Term ratings)
Bank Risk = f (Leverage, Profitability, Asset Quality, Liquidity)
In addition, the following bank-specific accounting variables are employed:
LEV: the ratio of total (book) liabilities to the book value of equity. Higher leverage indicates higher default risk.
ROA: the ratio of annual net income to the average of the proceeding and current year-end total assets.
NLTA: the ratio of net loans to total assets.
EITA: the ratio of equity investments to total assets.
LIQ: the ratio of liquid assets to customers' deposits and short term funding.
LLRGL: the ratio of loan loss reserves to total loans.
FEST 100, FETS Euro, Nikkei, NASDAQ, Libor3M and Euro Libor 3M are used as market condition variables, to examine whether the blooming of sub-debt is because issuers realize that subordinated debt is a promising instrument of market discipline, or simply because the issuing banks and investors want greater portfolio investments.
Control variables used in the four alternative specifications include:
MATU: the time to maturity of issue.
AMOUNT: the natural log of the US dollar-equivalent amount of the issue.
STG, EURO, USD, OTHERCUR: currency dummies, i.e. pound sterling, the euro, US dollar and other currencies.
Size: a control variable for the size of the issuing bank. It is calculated as a natural log of issuing bank's total assets.
Ratings given by the Standard & Poor, Moody's and Fitch for each single issue are used as a measure of the default risk. These are the ratings assigned by one or all three rating agencies to a single issue at the time of issuance. Meanwhile, they can also reflect both the issuing bank's default risk and the facility's seniority and security structure. In addition to the single issue ratings, Moody's Long Term issuer ratings, which focus on the role of the issuing banks' default risk, address the possibility that a financial obligation will not be honoured as promised. Such ratings reflect both the likelihood of default and the probability of a financial loss suffered in the event of default. Since Moody's Long Term ratings were introduced more recently, they are only available for a smaller subset of issues. Dummy variables allow more flexibility than would result from imposing a linear specification, therefore, ratings are represented by dummy variables in both two ratings-based specifications, with each dummy variable equal to 1 if the issue or issuer has the corresponding grade and 0 otherwise.
In contrast to most of the studies on market discipline conducted using US banks' subordinated notes and debentures data, this study is based on UK's primary market spreads. The liquidity of the secondary market for European banks is generally quite poor, therefore, the use of secondary market spreads is avoided. Furthermore, yields on newly-issued bonds can reflect actual transaction prices, rather than "indicative prices", which are estimated by brokers and derived from pricing matrices or dealers' quotes. At the present time, from a bank's point of view, yields of subordinated debt can provide a more accurate measure of actual cost, and also satisfy investors because of the provision of a more sophisticated measure of the risk premium measure.
Another significant reason for using primary market spreads in this study is that the rating reflects the rates' assessment near the time of the initial issuance (Federal Reserve System Study Group on Subordinated Notes and Debentures, 1999).
All these specifications are estimated by fixed and random effects to reveal whether variation in independent variables within a bank affects the spreads differently than it does between issuers. The White method is used in covariance matrices for the intention of correcting the heteroscedasticity problem in estimation.
The Hausman test is used to compare the random and fixed effects of the estimated coefficients. The result is used to help decide which of the two models is more appropriate for adoption in the empirical investigation.
Data Sources and Sample Characteristics
The data is mainly taken from Moody's Credit Report, Thompson One Banker 
Empirical Results

Impacts of Traditional Ratings on Sub-debt Spreads
This section examines whether the ratings on sub-debt at launch assigned by traditional rating agencies (S&P, Moody's and Fitch in our study) impact on sub-debt spreads. Column 1 of Table 6 displays estimates all rating dummies (except Rating =5 which is omitted) for S&P in regression, Column 2 reports estimations with Moody's rating dummies, estimated coefficients on Fitch rating dummies are displayed in Therefore, European investors may be less sensitive about sub-debt issuing spreads.
On the contrary, our results imply that the sub-debt market in the UK has higher liquidity and wider issuance than the European market, excluding the UK.
Furthermore, small issuance is usually made by smaller banks which raise capital less frequently than large banks; therefore investors might associate a higher portfolio diversification value with a smaller size sub-debt issuance and price them accordingly.
STG (British pound) and USD (US dollar) are the only currency dummy variables which show positive and 1% level statistically significant coefficients. The results indicate that sub-debts issued in sterling and US dollars have higher spreads than other sub-debts denominated by other currencies. Potentially, it may be because Treasury securities in British pounds and US dollars pay lower yields and result in higher sub-debt spreads, calculated by subtracting Treasury yields from sub-debt yields which tend to be higher.
<Table 6 about here>
For each regression， White's tests for heteroscedasticity are conducted. Fixed and random effect models are also used to calculate coefficients in order to reveal whether variation in the independent variables within a bank affects the spreads differently than it does between issuers. The results under both fixed and random effects are shown in Table 7 . Moreover, Hausman test statistics, carried out to ascertain the appropriateness of random effects, are reported at the bottom of Table 7 .
Estimated coefficients, calculated by Fixed and Random effects models are displayed in Table 7 Table 6 shows estimates when issuer ratings are used to predict movements of spreads. Results of issuer ratings are quite similar to issuance ratings. One possible explanation is that issuer and issuance ratings are highly correlated (correlations among ratings are reported in Panel B of Table 5 ).
Column 4 of 
<Table 8 about here>
Second, consistent with the results obtained from the stand-alone bilateral models based on accounting measures (Table 8) , size, a natural log of issuing banks' total assets, fails to display as statistically significant at any reported level. One potential explanation for this result is that, besides the economic advantages such as a higher portfolio diversification, more importantly, large banks have regulatory advantages, namely "too-big-to-fail" (TBTF) guarantees (Sironi, 2003; Balasubramnian and Cyree, 2011) . Therefore, size fails to be a significant factor in explaining market participants' expectation of variation of the spreads.
Finally, accounting variable are still relatively poor in explaining the variation of sub-debt spreads. Column 2 of Table 9 reports estimated coefficients under fixed effects and Column 3 of the table outlines results estimated by random effects models.
Due to negative values of Wald Chi 2 of the Hausman test, we conduct Swamy-Aroara
Hausman to distinguish the appropriateness between fixed and random effects models.
The test statistics (reported at the bottom of only issued once, while 42 banks issued less than four times during the 12 year period.
The heterogeneous nature of the sub-debt issues of our sample is thus inevitable.
Market Conditions and Sub-debt
In this section a range of financial variables is employed to capture the influence of general economic and financial market conditions since sub-debt spreads may be affected by changes in the general business conditions. The FTSE100 index captures the performance of the UK stock market, while the FTSEuro index indicates the European stock markets' fluctuations. Also, the NASDAQ share index is used to represent the US market since the US dollar is the key sub-debt issuing currency, and use of the NIKKEI index is to indicate business conditions of the Japanese market. On top of these stock market indexes, LIBOR-3M and EuroLibor-3M are also used to capture the effects of interest rates. suggests that the use of the fixed effects model is more reliable. FTSEURO index has a positive coefficient and significant at 10%, while other market condition variables show no sign of significant influence on sub-debt spreads.
The possible reason for this outcome may chiefly be that the sub-debt market is less liquid than stock markets. With this, the result can be interpreted as market investors considering sub-debt as a highly-diversified investment instrument. Since most sub-debts are long term, investors are sensitive to issuers' risk portfolios and take yield spreads as an effective instrument for monitoring issuing banks.
<Table 11 about here>
Conclusions
Success of the sub-debts as an instrument of market discipline is crucially dependant on whether the spreads between yields on sub-debts and on the corresponding Treasury bills are correlated with banks' risk-taking. If they are found to be related, the sub-debt spreads contain useful information about financial conditions of the bank and market participants can adjust their investment in the bank accordingly.
Using a sample that covers 631 issues of sub-debts by UK banks during 1997 to 2009, we investigate the risk-spread relationships in the UK banking industry. We find that the UK banks' sub-debt spreads co-vary with risk measures assigned by traditional rating agencies. Particularly for Moody and S&P ratings, when ratings worsen, spreads rise, and vice versa. Furthermore, sub-debt investors seem to have rational discriminations between different risk profiles of UK credit institutions.
However, some accounting measures of bank risks show an absence of explanatory power of the spreads, hence there is a lack of evidence that the spreads reflect the risk indicators in terms of accounting measures. Market conditions, especially European market indicators, have a significant impact on the yield spreads.
These findings show that, in the UK, sub-debt spreads are sensitive to the issuing bank's strategic decisions and risk-taking behaviour. The UK evidence confirms that, market participants can have incentives to extract information from the spreads, allay information asymmetry and require premiums according to banks risk levels. This implies that the risk-sensitive spreads can promote the market to discipline banks through the cost effect. By revealing evidence on influences of different components of the risk-spread nexus, this UK research also provides a fresh understanding of the role of sub-debts in the market discipline mechanism, advancing the current knowledge of sub-debts as an avenue for market discipline.
Despite the facts that the spreads are proved to be an effective indicator of bank conditions containing timely and useful information on issuing financial institutions' risk portfolios and that sub-debt issuance in the UK is more active and more liquid than in the European markets, there are obstacles in the UK for market discipline to
work. Although empirical analysis shows an absence of significant TBTF effect, more than 72% of subordinated debts in our sample are issued by median-or large-sized financial institutions. The magnitude of coefficient on the total assets indicates the significant size effect and yield spreads reflect the market's perception that all large banks in the UK will be bailed out when default occurs. . Ratings are sorted from 1 to 5 according to the rating scales where rating 1 represents the highest rating while rating 5 refers to the lower ratings and will be excluded in the model regression estimation. Table 4 shows the summary statistics of sub-debt characteristics, accounting variables and market conditions of the whole sample. Panel A refers to the variables of sub-debt characteristics. MATU is the time to maturity of issue; AMOUNT is the natural log value of the US dollar-equivalent amount of issue; SPREAD is the difference between the yields to maturity of sub-debt at launch of issuance and the yield to maturity of corresponding currency Treasury security with a similar maturity. Panel B
shows the relevant accounting variables. LEV is the ratio of total liabilities to the book value of equity;
NLTA is the ratio of net loans to total assets; EITA is the ratio of equity investments to total assets; LIQ is the ratio of liquid assets to customers' deposits and short term funding; LLRGL is the ratio of loan loss reserves to total loans; ROA is the ratio of annual net income to the average of the preceding and current year-end assets; SIZE is the natural log value of issuing bank's total assets. FTSE100, FTSEURO, NASDAQ, NIKKEI, LIBOR and EUROLIBOR in Panel C are market condition variables to examine whether the booming of sub-debts is caused by the market discipline effect. Table 5 represents the correlation matrix for four groups of variables including sub-debt characteristics, rating variables, accounting variables and market condition variables. For sub-debt variables, SPREAD is the difference between the yields to maturity of sub-debt at launch of issuance and the yield to maturity of corresponding currency Treasury security with a similar maturity; MATU is the time to maturity of issue; AMOUNT is the natural log value of the US dollar-equivalent amount of issue. For rating variables, detail definition information could be found in Table 1 . For accounting variables, LEV is the ratio of total liabilities to the book value of equity; NLTA is the ratio of net loans to total assets; EITA is the ratio of equity investments to total assets; LIQ is the ratio of liquid assets to customers' deposits and short term funding; LLRGL is the ratio of loan loss reserves to total loans; ROA is the ratio of annual net income to the average of the preceding and current year-end assets. For market condition variables, main stock market indexes are adopted, such as FTSE100, FTSEURO, NASDAQ, NIKKEI, LIBOR and EUROLIBOR. Table 6 reports the results of standard OLS regression of spreads on rating variables over the sample period 1997-2009. SPREAD is the difference between the yields to maturity of sub-debts at launch of issuance and the yield to maturity of corresponding currency Treasury securities with a similar maturity; R1, R2, R3 and R4 are rating dummies which are defined as in Table 1 . AMOUNT is the natural log value of the US dollar-equivalent amount of issue; MATU is the time to maturity of issue; STG is a dummy variable equal to one if the issue currency is sterling; USD is a dummy variable equal to one if the issue currency is the U.S dollar while EURO is also a dummy variable equal to one if the euro is the issue currency. All OLS regressions are robust with the White heteroskedasticity estimator of variance. P-values are shown in brackets while ***, **, * indicate significance at 1%, 5% and 10% levels, respectively. Table 7 shows estimates of regression of spreads on rating variables with both fixed effects (FE) and random effects (RE) mo the yields to maturity of sub-debt at launch of issuance and the yield to maturity of corresponding currency Treasury security R4 are rating dummies which are defined as in Table 1 . AMOUNT is the natural log value of the US dollar-equivalent amoun of issue; STG is a dummy variable equal to one if the issue currency is sterling; USD is a dummy variable equal to one if the EURO is also a dummy variable equal to one if the euro is the issue currency. Hausman χ 2 is adopted to test the appropriaten hypothesis that the RE estimator is consistent. Year dummies are also included to control the year effect. P-values are shown significance at 1%, 5% and 10% levels, respectively. Table 8 reports the bivariate linear regressions on accounting variables and market condition factors. Panel A is for accounting measures while Panel B is for market condition variables. The dependent variable is the spreads between yields (at issuance) on subordinated debt and a Treasury security of comparable maturity denominated in the same currency with similar maturity. LEV is the ratio of total liabilities to the book value of equity; NLTA is the ratio of net loans to total assets; EITA is the ratio of equity investments to total assets; LIQ is the ratio of liquid assets to customers' deposits and short term funding; LLRGL is the ratio of loan loss reserves to total loans; ROA is the ratio of annual net income to the average of the preceding and current year-end assets; SIZE is the natural log value of issuing bank's total assets. P-values are reported in brackets where ***, **, * indicate significance at 1%, 5% and 10% levels, respectively. Table 9 shows the results of regression of spreads on bank accounting variables. The first column is for the traditional OLS regression which is robust with the White heteroskedasticity estimator of variance. The second column is for the fixed effects regressions while the third column is for the random effects regressions. The dependent variable is the spreads between yields (at issuance) on SND and a Treasury security of comparable maturity denominated in the same currency. LEV is the ratio of total liabilities to the book value of equity; NLTA is the ratio of net loans to total assets; EITA is the ratio of equity investments to total assets; LIQ is the ratio of liquid assets to customers' deposits and short term funding; LLRGL is the ratio of loan loss reserves to total loans; ROA is the ratio of annual net income to the average of the preceding and current year-end assets; SIZE is the natural log value of issuing bank's total assets. AMOUNT is the natural log value of the US dollar-equivalent amount of issue; MATU is the time to maturity of issue; STG is a dummy variable equal to one if the issue currency is sterling; USD is a dummy variable equal to one if the issue currency is the U.S dollar while EURO is also a dummy variable equal to one if the euro is the issue currency. Hausman χ 2 is adopted to distinguish the appropriateness between the fixed and random effects estimator with the null hypothesis that the random effects estimator is more appropriate. Year dummies are also included to control the year effect. P-values are shown in brackets as ***, **, * indicate significance at 1%, 5% and 10% levels, respectively. Table 11 reports the linear regressions of spreads on market condition measurements. The first column lists the traditional OLS regression results which are robust with the White heteroskedasticity estimator of variance. The second column lists the fixed effects regression outcome while the third column shows the results of random effects regressions. The dependent variable is the spreads between yields (at issuance) on sub-debt and a Treasury security of comparable maturity denominated in the same currency. FTSE100, FTSEURO, NASDAQ, NIKKEI are market condition variables that represent worldwide stock market indexes. LIBOR and EUROLIBOR are the London inter-bank lending rate and the Eurocurrency market rate, respectively, capturing the conditions of credit markets. AMOUNT is the natural log value of the US dollar-equivalent amount of issue; MATU is the time to maturity of issue; STG is a dummy variable equal to one if the issue currency is Sterling; USD is a dummy variable equal to one if the issue currency is the U.S dollar while EURO is also a dummy variable equal to one if the euro is the issue currency. Hausman χ 2 is adopted to distinguish the appropriateness between FE and RE estimator with the null hypothesis that the RE estimator is appropriate. Year dummies are also included to control the year effect. P-values are shown in brackets as ***, **, * indicate significance at 1%, 5% and 10%, respectively.
